Objective: To examine the hypothesis that detraining decreases the resting metabolic rate (RMR) of long-term exercisers. Design: Eight pairs of subjects were matched for age, mass and training volume. They were then randomly allocated to either a control group (continue normal training) or detraining group (stop normal training but continue activities of daily living). Setting: Exercise Physiology Laboratory, The Flinders University of South Australia. Subjects: Sixteen male subjects (age 23.1 AE 4.7 y (s.d.); mass 73.73 AE 8.9 kg; V Ç O 2max 60.2 AE 6.3 ml. kg 71 . min 71 ; height 180.3 AE 5.0 cm; body fat 14.6 AE 5.4%) were selected from a pool of respondents to our advertisements. Interventions: Each pair of subjects was measured before and after a 3-week experimental period. Results: Two (groups) 6 3 (2-, 3-and 4-compartment body composition models) ANOVAs were conducted on the difference between the pre-and post-treatment scores for percentage body fat, fat-free mass (FFM) and relative RMR (kJ.kg FFM 71 .h 71 ). No signi®cant between-group differences were identi®ed except for the detraining group's small decrease in FFM (0.7 kg, P 0.05). The main effects for body composition model were all signi®cant; but the overall differences between the multicompartment models and the 2-compartment one were less than their technical errors of measurement. No signi®cant interaction (P 0.51) resulted from a 2 6 2 ANOVA on the pre-and post-treatment absolute RMR data for the control (315.2 and 311.9 kJah) and detraining groups (325.4 and 325.5 kJah). Conclusions: 3-weeks detraining is not associated with a decrease in RMR (kJah, kJ.kg FFM 71 .h 71 ) in trained males; hence, our data do not support a potentiation of the RMR via exercise training. The greater sensitivity of the multicompartment models to detect changes in body composition was of marginal value.
Introduction
The resting metabolic rate (RMR), thermic effect of feeding (TEF) and thermic effect of activity (TEA) comprise 60 ± 75%, 10% and 15 ± 30%, respectively, of the total daily energy expenditure (TDEE) (Poehlman, 1989) . The regulation of energy balance and hence body mass may therefore be markedly in¯uenced by relatively small, but chronic, changes in the RMR because it comprises by far the largest component of the TDEE. The impact of regular exercise on the RMR beyond the metabolic perturbations of a single exercise bout has therefore become a popular research focus. However, no clear consensus has emerged regarding a potentiation of the RMR by exercise training (McCarter, 1995) . have attributed the discrepant ®ndings of cross-sectional studies to inadequate sample sizes, technical and methodological errors and the variability of within-subject dietary practices. These factors are also relevant to longitudinal studies (Lawson et al, 1987; Bingham et al, 1989; Tremblay et al, 1986; Westerterp et al, 1992) . The more robust studies (Keim et al, 1990; Poehlman & Danforth, 1991; Broeder et al, 1992; Goran & Poehlman, 1992) were still limited by relatively short training interventions of 8 ± 12 weeks duration. A more valid tactic for determining the effect of exercise upon the RMR may therefore involve detraining individuals who have exercised vigorously for extended periods. Only two studies (Tremblay et al, 1988; Herring et al, 1992) reported the use of a detraining protocol but both were designed to determine the acute effects of exercise upon the RMR by monitoring the RMR until 72 h and 87 h post exercise, respectively.
The fat-free mass (FFM) is the biggest determinant of the RMR, which is therefore frequently expressed as kJ.kg FFM
71
.h
, but there is a methodological problem with estimating the FFM via the frequently used hydrodensitometric or underwater weighing (UWW) technique. Our work (Withers et al, 1996) with young subjects has demonstrated that the 2-compartment (2C) UWW body composition model may produce percentage body fat (%BF) estimates up to 6% lower than those derived via the more valid 4-compartment (4C) model. These differ-ences lead to overestimates of FFM and erroneous indexing of the RMR. This limitation of UWW is related to variability in the four FFM components (total body water or TBW, protein, bone mineral mass or BMM and nonbone mineral), which are assumed to have a combined density of 1.1 gacm 3 (Brozek et al, 1963) . The 4C model is more valid because it accounts for inter-individual variability in TBW and BMM rather than assuming that they each comprise a ®xed percentage of the FFM. The greater validity of the 4C model allows more accurate indexing of RMR and improves the utility of body composition data as an indicator of energy balance during longitudinal studies.
The aim of this study was therefore to determine whether RMR would chronically alter as a result of a 3-week detraining period in individuals who have exercised regularly for at least 2 years. Three weeks' detraining, which was an acceptable period of inactivity by regular exercisers, has been shown to produce signi®cant declines in maximal aerobic power in trained individuals (Ehsani et al, 1978; Houston et al, 1979; Coyle et al, 1984) . Body composition was determined using 4C and 2C models to ascertain whether signi®cant errors are associated with the indexing of the RMR against 2C estimates of FFM. If the indexed RMR is sensitive to exercise status, this will have implications for energy balance independent of those generated via¯uctuations in the absolute RMR (kJah).
Methods

Subjects
Sixteen males (age 23.1 AE 4.7 (s.d.) y; mass, 73.73 AE 8.9 kg; V Ç O 2max 60.2 AE 6.3 ml. kg
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. min 71 ; height, 180.3 AE 5.0 cm; body fat 14.6 AE 5.4%) who were exercising 3 timesaweek or more for at least the preceding 2 y participated in the study. All the subjects were non-smokers and reported good health and mass stability ( AE 2 kg) during the preceding 12 months. Subjects were pair-matched for age, mass and training volume. Table 1 contains their average weekly training loads. Ethical approval for the study was obtained from the Flinders Medical Centre's Committee on Clinical Investigation prior to the commencement of data collection. Written informed consent was also obtained from the subjects.
Body composition
Three estimates of %BF were determined using 2-C (fat mass or FM; FFM) 3-C (FM; TBW; fat-free dry solid or FFDS) and 4-C (FM; TBW; BMM; residual) body composition models. The measurement techniques for the determination of body density (BD), TBW and BMM have been fully described elsewhere . FFM was derived by subtracting FM from body mass. All measurements were conducted on the same morning when the subjects were 12 h post prandial, euhydrated and had not exercised for 36 h.
Maximal aerobic power (V Ç O 2max )
This was measured using a Quinton treadmill (model 18 ± 60; Seattle, WA, USA) and the automated indirect calorimetry system described by Sainsbury et al (1988) . The Sensormedics LB-2 CO 2 analyser (Anaheim, CA, USA) and AEI Technologies S-3A O 2 analyser (Pittsburgh, PA, USA) were calibrated before testing and checked afterwards for drift by using three gases that had been authenticated by Lloyd ± Haldane analyses. Inspired volume was measured by a P.K. Morgan MK2 turbine-volume transducer (Rainham, Kent, UK) connected to the inspiratory port of a Hans Rudolph R2700 respiratory valve (Kansas City, MO, USA). In addition to calibration before and after testing using a 1-litre syringe in accordance with the manufacturer's instructions, the accuracy of the transducer had previously been established throughout the range spanning light to maximal exercise (Hart et al, 1994) . Following a familiarisation session involving running on the treadmill and operating the emergency stop lever, a continuous V Ç O 2max protocol was implemented. A 3 min warm-up at 7.5 kmah and 0% grade was followed by a treadmill speed of either 11 or 12 kmah, with a grade increase (2% per min) until volitional exhaustion. Treadmill speed was based upon the subject's training Medium intensity (75 ± 85% maximal heart rate). c High intensity ( b 85% maximal heart rate).
load. Four subjects were cyclists and they were therefore tested on a customised air-braked cycle ergometer (Pulteney Street Cycles, Adelaide, Australia). Power output was displayed via a work monitor connected to the ergometer (Repco Ltd, Huntingdale, Australia). A 3 min warm-up at 100 W was followed by 1 min at 150 W and 25 Wa min increments thereafter until the power output could no longer be maintained. When V Ç O 2 changed by`2 ml.kg 71 .min 71 for successive workloads, it was accepted that V Ç O 2max had been attained. Heart rate was monitored during all tests using an electrocardiogram (Becton-Dickinson, Sharon, MA, USA). A test ± retest reliability trial (n 6) for V Ç O 2max was performed prior to data collection and yielded an intraclass correlation coef®cient (ICC) of 0.902 and technical error of measurement (TEM; Dahlberg, 1940) Resting metabolic rate Subjects reported to the laboratory at 07.20 h after a 36 h abstention from exercise, which is generally regarded as being more than suf®cient time to allow for the dissipation of the excess post-exercise oxygen consumption (Mole Â, 1990) . A standard meal was ingested (70 kJakg of body mass; 67% carbohydrate, 8% fat, 25% protein) by 20.00 h on the preceding day with only water permitted thereafter. Subjects were weighed after voiding and then asked to insert a rectal temperature probe (Gore et al, 1987) and attach a heart rate transmitter (Polar Electro OY, Kempele, Finland). They then rested quietly on a bed. All measurements of RMR were conducted after 50 min of bed rest while the subject was supine with the head and shoulders slightly elevated, breathing through a Hans Rudolph R2600 respiratory valve and wearing a nose clip. The subjects were covered by a blanket and the ambient temperature in their vicinity was maintained at 24.0 AE 0.5 C. Two RMR habituation trials had previously been conducted. A 150-litre Douglas bag (Plysu Industrial, Milton Keynes, Bucks, UK), which had previously been¯ushed with the subject's expirate, was connected to the expiratory port of the respiratory valve via a two-way straight-through valve. This valve was switched into the Douglas bag at the end of an expiration after the subject had been connected to the respiratory valve for $ 1 min and switched out at the end of an expiration $ 10 min later. Collection time was recorded by a stopwatch. A second collection was commenced 5 min after the ®rst. The expirate was analysed using the previously mentioned gas analysers prior to the volume being measured via a 350-litre Tissot spirometer (Warren Collins, Braintree, MA, USA) that had been mapped for constant cross-sectional area throughout its elevation. The equation of Elia & Livesey (1992) was implemented to determine RMR values (kJah) for the two collections, which were then averaged. Heart rate (HR) and rectal temperature (T re ) were recorded during the RMR measurements. RMR reliability trials using 6 subjects measured on consecutive days yielded an ICC of 0.909 and a TEM of 3.9 kJah.
Experimental design
An initial laboratory visit was used to discuss the previously distributed written information regarding the study. This session was also used to familiarise subjects with the treadmill or cycle ergometer and perform an RMR habituation trial. The next visit involved a second RMR habituation trial which was followed by a V Ç O 2max test. The experimental RMR was measured after the two habituation trials, but no less than 36 h after the V Ç O 2max test, and it was immediately followed by the body composition measurements. Each member of a matched pair was randomly allocated to a control (continue formal training) or experimental condition (stop normal training but maintain normal activities of daily living). The experimental group was asked to stop training immediately following the ®rst RMR measure, while the controls were encouraged to continue normal activities. Neither group was instructed to alter their dietary habits. All subjects were contacted by phone during the intervening period to ensure compliance with the protocol. The RMR and body composition measurements were repeated 21 ± 26 days after the initial RMR measures and they were followed by a second V Ç O 2max test. Each matched pair was tested within 7 days for both the initial and ®nal tests.
Statistical analysis
Dependent t-tests were used to determine whether any pretreatment differences (P 0.05) existed between the matched groups for age, mass, RMR (kJah), V Ç O 2max , %BF, FFM and RMR (kJ.kg FFM
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.h 71 ). The data used for the latter three variables were based on body composition estimates using the 4C model. Differences (P 0.05) for body mass, V Ç O 2max , RMR (kJah) and the 4C FM data were ascertained with 2 (group: control, detraining) 6 2 (time: pre-treatment, post-treatment) ANOVA with repeated measures on the last factor.
Differences between the pre-and post-treatment estimates of %BF, FFM and the RMR indexed against FFM were analysed using a 2 (group: control, detraining) 6 3 (body composition models: 2C, 3C and 4C) ANOVA with repeated measures across body composition models. Any statistically signi®cant F-ratios arising from the main effects for body composition models and the interactions were adjusted using a Greenhouse ± Geisser epsilon value if the sphericity assumption was violated. Tukey post-hoc tests were applied in the event of signi®cant (P 0.05) Fratios for body composition models. Eight matched pairs provided suf®cient sensitivity to detect a physiologically signi®cant resting energy expenditure difference of 8% or 0.42 kJ.kg FFM
.h 71 (a 0.05 and power 0.8).
Results Table 2 contains the descriptive statistics for the pre-and posttreatment measurements for both groups. Owing to subject matching there were no signi®cant differences between the groups for mass (P 0.06), V Ç O 2max (lamin, P 0.95; ml.kg
.min 71 , P 0.59), RMR (kJah, P 0.30), 4C %BF (P 0.64), 4C FFM (P 0.27) and the RMR indexed against the 4C estimates of FFM (P 0.79). Furthermore, the groups were not signi®cantly different for age (P 0.47). HR and T re were also recorded at the time of the RMR measurements. The pre-treatment values (HR 53AE 6 and 55AE 9 beatsamin, T re 36.8AE 0.2 and 36.9AE 0.2 C) for the control and detraining groups, respectively, were very similar to the post-treatment values (HR 52AE 7 and 55AE 10 beatsamin, T re 36.7AE 0.2 and 36.9AE 0.1 C). The 2 6 2 repeated measures ANOVA did not identify signi®cant group 6 time interactions for mass (P 0.10), V Ç O 2max (lamin, P 0.07; ml.kg
.min 71 , P 0.32), RMR (kJah, P 0.51) and FM derived via the 4C model (P 0.22). There were also no signi®cant main effects for these three variables.
Effect of detraining on trained males J LaForgia et al Figure 1 A ± C summarises the differences between the pre-treatment and post-treatment scores for %BF, FFM and indexed RMR which were subjected to 2 6 3 repeated measures ANOVA. Although there was no between-group signi®cance (P 0.27) for the %BF changes which are displayed in Figure 1A , there was a statistically signi®cant (P 0.03) main effect for body composition model. Tukey post-hoc tests demonstrated that the overall change in %BF via the 2C model (0.1 AE 0.8 %BF) was signi®cantly smaller than those via the 3C and 4C models (0.5 AE 0.8 %BF, P 0.01, for both). No group 6 body composition model interaction was established (P 0.52). The overall decrease in FFM ( Figure 1B ) displayed by the detraining group ( 7 0.607 AE 0.824 kg) was signi®cantly greater (P 0.05) than that experienced by the control group (0.286 AE 0.902 kg). The main effect for body composition model was also signi®cant (P 0.01) with the 3C and 4C models detecting a greater overall change in FFM (3C, 7 0.267AE 0.972 kg, P`0.01; 4C, 7 0.255AE 0.989 kg, P`0.01) than the 2C model (0.041 AE 0.970 kg). No signi®cant interaction (P 0.41) was identi®ed for this variable. No signi®cant overall group main effect was identi®ed for the indexed RMR (P 0.09). However, the main effect for body composition model was signi®cant (P 0.02). Indexing the RMR against 2C estimates of FFM produced an overall RMR difference over 3 weeks ( 7 0.027 AE 0.159 kJ.kg FFM
) that was signi®cantly greater than the overall differences derived using the 3C and 4C body composition models (3C, 7 0.005 AE 0.156 kJ.kg FFM 
Discussion
This is the ®rst study to demonstrate that the RMR is not sensitive to exercise status by implementing a 3 week detraining protocol with long-term exercisers. Our data in Table 2 emphasise that the absolute RMR (kJah) for the matched control and detraining groups changed little after the 3-week experimental period and as a consequence the group 6 time interaction was not signi®cant (P 0.51). Corrections for mathematical bias, which occur when RMR is indexed against the FFM (Poehlman & Toth, 1995) , were not made because the subjects were matched. The impact of the relatively small FFM differences on RMR were therefore accommodated via indexing. The indexed RMR values (kJ. kg FFM
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. h 71 ) for both groups also displayed little change after the treatment period ( Figure 1C) ; hence, no between-group signi®cance was detected (P 0.09). It could be argued that, if the detraining group was in a state of positive energy balance during the intervention period, this may have potentiated the RMR and hence countered any declines associated with detraining per se. However, exercise restrictions for at least 36 h and the provision of a standard meal prior to the RMR measurements would have minimised the impact of an acute between-group difference in energy balance or energy¯ux on RMR (Mole Â 1990; Bullough et al, 1995) . Although the subjects were not detained in a metabolic ward, which would have enabled the accurate determination of energy balance during the study period, their body composition changes were determined via our 4-C criterion model. The FM differences between the pre-treatment and post-treatment trials for both groups were not signi®cantly different (P 0.22) thereby indicating that an energy balance differential between the groups over the study period was unlikely.
The absence of a signi®cant RMR decrease in response to 3-week detraining therefore suggests that a potentiation of the RMR with exercise training is unlikely. Furthermore, the potential for positive energy balance during detraining in very active males would be associated primarily with a diminished TEA and not changes in the RMR. Only two other studies (Tremblay et al, 1988; Herring et al 1992) utilised a detraining protocol to investigate the effect of exercise on RMR. Herring et al (1992) and Tremblay et al (1988) reported signi®cant decreases of 8.0% and 6.6%, respectively, in RMR following a brief detraining period ( $ 3 days) in highly trained individuals. Apart from baseline RMR measurements taken at $ 15 h post exercise in both studies, Tremblay et al (1988) only measured the RMR at 72 h post exercise Effect of detraining on trained males J LaForgia et al while Herring et al (1992) performed three measurements (39, 63 and 87 h post exercise) which all displayed similar decreases of $ 8% below the baseline RMR. However, work in our laboratory determined that resting V Ç O 2 had returned to baseline, which was measured at least 36 h post exercise, by 3 h after moderate exercise (Gore & Withers, 1990 ; 50 min at 70% V Ç O 2max ) and within 9 h after intense exercise (LaForgia et al, 1997; 20 6 1 min intervals at 105% V Ç O 2max ) in highly trained individuals. Our ®ndings, therefore, do not support those of Herring et al (1992) and Tremblay et al (1988) .
The more recent longitudinal studies that have utilised training interventions with previously sedentary subjects provide mixed results in relation to the response of the RMR to exercise training. While some (Keim et al, 1990; Tremblay et al, 1990; Broeder et al, 1992; Westerterp et al, 1992) found that the RMR did not change with training, others (Poehlman & Danforth, 1991; Goran & Poehlman, 1992; Poehlman et al, 1992) reported an increase in the RMR as a result of training interventions. These contradictory ®ndings may be attributed to differences between the studies for experimental design, attrition and subjects' ages. For example, Broeder et al (1992) were the only investigators to use a control group; however, 17 of their original 64 subjects did not complete the study requirements. Investigators (Poehlman & Danforth, 1991; Goran & Poehlman, 1992; Poehlman et al, 1992) reporting increases in the indexed RMR all used older subjects ( b 55 y), while the ages of subjects in the other studies (Keim et al, 1990; Tremblay et al, 1990; Broeder et al, 1992; Westerterp et al, 1992) ranged from 18 to 41 y. Our ®nding that the RMR was not responsive to a change in exercise status supports the latter investigators, whose subjects had a similar age pro®le to that of those in the current study. Figure 1 Mean differences between the pre-treatment and post-treatment trials for percentage body fat (%BF; A), fat free mass (FFM; B) and resting metabolic rate (RMR; C) using 2-compartment (hatched bars), 3-compartment (open bars) and 4-compartment (stippled bars) body composition models. Error bars represent the 95% con®dence intervals.
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Although accurate body composition data are essential if legitimate conclusions are to be drawn regarding the response of the indexed RMR to exercise status, only two of the aforementioned longitudinal studies (Goran & Poehlman, 1992; Westerterp et al, 1992) used multicompartment body composition models that are potentially more valid than the 2C hydrodensitometric one. The majority of investigators (Tremblay et al, 1990; Poehlman & Danforth, 1991; Broeder et al, 1992; Poehlman et al, 1992 ) used the latter model and one (Keim et al, 1990) utilised total body electrical conductivity. Only two cross-sectional studies (Smith et al, 1997; Withers et al, 1998) were found to have incorporated a multicompartment body composition model. Goran & Poehlman (1992) found that their 3C model estimates of FM and FFM decreased and increased, respectively, in their subjects following a training intervention. The increase in FFM was explained by an equal increase in TBW. They noted that if 2C estimates had been employed no such changes would have been detected. As a result of this ®nding they hypothesised that a previous investigation conducted in their laboratory (Poehlman & Danforth, 1991) , which did not detect a change in 2C estimates of FFM subsequent to a training programme, may have falsely concluded that the indexed RMR increased signi®cantly in response to exercise. Our data also indicate that the 2C hydrodensitometric model is less sensitive to body composition changes subsequent to an alteration in exercise status. Although the %BF and FFM changes ( Figure 1A and B) were relatively small, those determined using the 3C and 4C estimates were signi®-cantly greater (P 0.01 for both) than those detected via the 2C model. Furthermore, the detection of a signi®cant decline (P 0.05) in FFM in the detraining group compared with the control group essentially resulted from the 3C and 4C estimates. Interestingly, the mean decrease in FFM ( $ 0.7 kg) determined via the multicompartment models for the detraining group corresponded to a mean decrease of 0.7 kg in TBW. These ®ndings therefore mirror those of Goran & Poehlman (1992) .
The lower sensitivity of the 2C model to body composition changes is related to its assumption that the FFM has a density of 1.1 gacm 3 (Brozek et al, 1963) . This value was derived from the chemical analyses of only 3 male cadavers which were collectively found to have water, protein, bone mineral and non-bone mineral contents which comprised 73.72%, 19.4%, 5.63% and 1.24%, respectively, of the FFM. Deviations from the assumed overall FFM density therefore result in %BF errors when using the 2C hydrodensitometric model. The FFM hydrations of our subjects were less than the assumed constant of 73.72% and they changed very little over the treatment period from 71.3% to 71.1% and from 71.8% to 71.4% for the control and detraining groups, respectively. Hence, the 2C model underestimated both the %BF and the changes in %BF. These deviations below the 2C-assumed FFM hydration of 73.72% increase the FFM density above the 1.1 gacm 3 because water comprises by far the largest fraction and has the lowest density of the four FFM components. The negligible difference between the 3C and 4C body composition estimates was presumably due to the maintenance of a total mineralaprotein ratio of 0.354 (Brozek et al, 1963) that is assumed by the 3C model. The 3C model of Murgatroyd & Coward (1989) does not rely on this constant ratio for the calculation of changes in body composition. Their equation assumes instead that the BMM does not change appreciably in the short term, which was the case with our data. Little difference therefore existed between the estimates of the FM changes between trials using their equation (0.411 AE 0.663 kg) and the 3C model equation that assumes a constant mineralaprotein ratio of 0.354 (0.440 AE 0.652 kg).
Although the multicompartment models are more valid than the 2C model for detecting body composition changes after the 3-week treatment, the actual mean differences between the models (%BF 0.4; FFM 7 0.296 kg) were less than the precision limits of our measurement techniques. The propagated or total error (Taylor, 1982) for the 4C model was 0.6 %BF for the TEM (Withers et al, 1996) . Although the TEM implies the error associated with the measurement of a constant entity, in our case it also includes a component of biological variability related to the measurement of subjects on consecutive days. The aforementioned error value translates to a FFM error for our data of 0.6 kg; hence, while some may argue that the statistically signi®cant 0.7 kg decrease in FFM is physiologically signi®cant, such a change approximates the lower limit of the 68% con®dence interval for the propagated error of our methodology.
The impact of the various FFM estimates upon the RMR are displayed in Figure 1C . The combined group change for the 2C indexed RMR was greater than that for the 3C and 4C indexed RMRs. The overall mean difference between the models (0.022 AE 0.034 kJ.kg FFM
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.h 71 ), which was essentially due to the 2C FFM estimates for the detraining group leading to inappropriate indexing, was very small and therefore not physiologically signi®cant. Furthermore, this difference was less than the precision of our methodology (TEM 0.074 kJ.kg FFM
.h 71 ). However, the potential for larger errors with the 2C hydrodensitometric model may arise in longer intervention studies that are associated with greater body composition changes than occurred in this investigation. Furthermore, cross-sectional studies may be prone to large errors if the groups studied have inherently different FFM densities; this would lead to the derivation of inaccurate FFM estimates and hence erroneous indexing of the RMR.
Maximal aerobic power did not change signi®-cantly over the treatment period (lamin, P 0.52; ml.kg
.min 71 , P 0.46) for both groups. This ®nding may imply that the subjects did not comply with the detraining protocol given that signi®cant declines in V Ç O 2 max have been reported (Ehsani et al, 1978; Houston et al, 1979; Coyle et al, 1984 ) from 14 to 21 days after the cessation of training in well-trained and highly trained subjects. While a $ 7% detraining decline in V Ç O 2 max (ml.kg 71 .min 71 ) was identi®ed by Coyle et al (1984) and Ehsani et al (1978) over this period, Houston et al (1979) reported a 4% decline after 15 days of detraining. Although, the latter study measured runners using a treadmill, the authors only reported absolute V Ç O 2 max values. It is therefore unknown whether the reported 4% decline in V Ç O 2 max would have persisted if indexing against body mass had been implemented and if normal daily activities had not been restricted by the application of a plaster cast on the right legs of their subjects for the initial seven days of detraining. The training volumes of the subjects in the aforementioned studies were greater than for the majority of the subjects in the current study. Furthermore, Coyle et al (1984) reported that the subjects with the highest initial V Ç O 2 max values displayed the greatest declines. Three of Effect of detraining on trained males J LaForgia et al their seven subjects had values ( b 67 ml.kg
.min 71 ) which were greater than the highest value for our detraining group. This may explain why our current ®ndings along with those of Allen (1989) , Henriksson & Reitman (1977) and Moore et al (1987) , whose subjects displayed mean V Ç O 2 max values of 56, $ 43 and $ 46 ml.kg
.min 71 , respectively, did not identify a signi®cant 3-week detraining effect.
Obviously, a longer detraining period was required to expose a signi®cant decline in V Ç O 2 max . However, all of the subjects reported a strong reluctance to be involved with a longer intervention but were comfortable with a 3-week rest from training. Nevertheless, the detraining group displayed a signi®cant decrease in FFM compared to the control group, which is consistent with a detraining response. Furthermore, notwithstanding the non-steadystate nature of the maximal aerobic power tests, the detraining group displayed a higher HR (P 0.08) at $ 70% V Ç O 2 max following detraining compared with the initial pre-treatment test. These indicators, together with our good rapport with the subjects and follow-up questioning on compliance after the completion of the study when they had received their honoraria, reinforced our con®dence in their adherence to the detraining protocol.
In conclusion, the absence of a signi®cant RMR (kJah, kJ.kg FFM
) difference between the matched control and detrained groups after the 3-week treatment period does not support a potentiation of the RMR with exercise training. The potential for positive energy balance during detraining in very active males would therefore be largely associated with the diminished TEA and not changes in the RMR. Nevertheless, exercise remains an important factor in preventing positive energy balance, not only via its thermic effect but also through the long-term maintenance of the FFM which is the greatest determinant of the RMR (kJah).
